INTERNAL DISPLAY-MOUNTED ANTENNA FOR MOBILE ELECTRONIC 
EQUIPMENT AND MOBILE ELECTRONIC EQUIPMENT INCORPORATING 

SAME 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates generally to a mobile electronic equipnnent 
such as a portable computer called a palmtop or a laptop or a notebook computer, 
or a portable terminal called a PDA (Personal Digital Assistant), and more 
particularly, to an internal antenna structure for such mobile electronic equipment 
and to mobile electronic equipment incorporating the antenna. 

2. Description of the Background Art 

A mobile electronic equipment is operated by power supplied from a 
compact portable battery and types of such devices include a portable terminal 
such as a PDA, a palmtop computer or a laptop computer or a notebook computer 

Research has been ongoing to make the mobile electronic equipment 
more compact and lighter-weight and to have a multifunctional capacity, and also 
for making it possible to radio-frequency communicate by radio with an external 
instrument. 

Especially, there have been introduced data communication devices which 
transmit or receive data wirelessly between a desktop computer or a server, or to 
enable a LAN card or a modem card inserted in a main body and an external 
instrument to communicate with each other wirelessly without using a connecting 



cable to access a network. 

In order to adopt the radio comnnunication to the mobile electronic 
equipment, it is requisite to adopt a high efficiency antenna. But, notably, there are 
inconvenient aspects and restrictions in designing such an antenna and in its 
adaptation to the mobile electronic equipment due to the special requirement that 
it should be mounted for use in a compact mobile electronic equipment. 

For one example, a conventional antenna structure has been proposed in 
which a pull-up type rod antenna is mounted within a main body of the mobile 
electronic equipment and pulled out therefrom for use in a radio communication. 

Such antenna, however, has a problem that since a rod of the antenna 
remains exposed outside the main body, designing of the outer case is not easy 
and an elegant appearance would be hardly accomplished, and furthermore a 
space is required to install the antenna therein, resulting in that the size of the 
product is increased. 

For another example, U.S. Patent No. 6,181,284 entitled 'antenna for 
portable computer' by Madsen et al. discloses an antenna which is installed to be 
bent at one upper side of a main body of a computer. In this patent, the antenna is 
received in a storage portion formed in the vicinity of the antenna when the 
computer is not in a use, while when the computer is desired to be used, a display 
case of the computer is stood upright and the antenna is stood vertically from the 
storage portion for communicating. 

However, because the antenna of Madsen et al. protrudes vertically from 
the case when in use, there is a risk that it can be damaged due to a user's 
Inadvertence. 

For still another example, U.S. Patent No. 5,684,672 entitled 'Laptop 



computer with an integrated multi-mode antenna' by Karidis et al. discloses a 
multi-mode type whip antenna installed at one inner side of a display case of a 
computer. 

However, the antenna of Karidis et al. has such a construction that it is 
withdrawn to be extended from the display case for the purpose of obtaining the 
maximum efficiency when it is in use, while it is drawn back for a firmness and 
convenience when it is not in use. Thus, when the antenna is withdrawn for use, it 
could be caught by a person or other objects and damaged. 

To sum up, the portable computer, a kind of mobile electronic equipment, 
according to the conventional art has the following problems. 

That is, those antennas are constructed to be exposed outwardly of the 
computer main body or the case when it is in use. Thus, when a user desired to 
use the antenna for a radio communication, he or she must directly operate the 
antenna to be exposed. In addition, while the user is using the computer with the 
antenna exposed, there is a high risk that the antenna could be damaged. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide an antenna for 
radio communication which is installed within a case so as to be protected from 
damage from an external interference, and a mobile electronic equipment with the 
antenna. 

Another object of the present invention is to provide an antenna for radio 
communication which is installed to be electrically connected to a panel frame 
supporting a display in a state of being positioned within the case so that a wider 



grounding area is obtained and a transmitting and receiving efficiency can be 
heightened even without manipulation of the antenna by a user, and a mobile 
electronic equipment with the antenna. 

Still another object of the present invention is to provide an antenna for 
radio communication installed at both sides of a display panel not to increase the 
size of its product, and a mobile electronic equipment with the antenna. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided the mobile electronic equipment with an antenna including a 
case with an opened portion, a display panel exposed through the opened portion 
of the case for displaying a text or image information, a panel frame made of a 
metal to support the edges of the display panel, and being positioned within the 
case, and an antenna for enabling a data transmission and reception for a radio 
communication and being grounded to the panel frame in a state of being inserted 
in the case. 

In the mobile electronic equipment with an antenna of the present 
invention, antennas may be attached to the panel frame at both lateral sides of the 
display panel. 

In the mobile electronic equipment with an antenna of the present 
invention, the antenna includes a grounding portion attached to the panel frame, a 
cable fixing portion positioned in parallel with and spaced from the grounding 
portion, and a connecting portion connecting the grounding portion and the cable 
fixing portion. 

In the mobile electronic equipment with an antenna of the present 
invention, the antenna is formed by bending a metal plate with in a 'U' shape, and 



the grounding portion, the connecting portion and the cable fixing portion are 
integrally formed. 

In the mobile electronic equipment with an antenna of the present 
invention, a bracket is provided to fix the panel frame to the case, and part of the 
antenna is inserted and grounded between the bracket and the panel frame. 

In the mobile electronic equipment with an antenna of the present 
invention, a bracket is provided to fix the panel frame to the case, which is made 
of a metal and is adhered closely to the panel frame, and the antenna is fixed at 
one side of the bracket. 

In the mobile electronic equipment with an antenna of the present 
invention, the bracket includes an antenna fixing portion protruded in an *L' shape 
from the portion closely adhered to the panel frame, so that the antenna can be 
fixed. 

In the mobile electronic equipment with an antenna of the present 
invention, the antenna is formed in a long plate form and attached at the antenna 
fixing portion. 

To achieve the above objects, there is further provided an antenna for 
radio communication installed inserted in mobile electronic equipment, including: a 
grounding portion for being grounded to a metal member in mobile electronic 
equipment; a cable fixing portion positioned in parallel with and spaced from the 
grounding portion and being electrically connected to the end of a cable connected 
to a communication control device; and a connecting portion connecting the 
grounding portion and the cable fixing portion. 

The antenna of the present invention is formed of a metal plate bent in a 
'U'-shape and the grounding portion, the connecting portion and the cable fixing 



portion are integrally formed. 

In the antenna of the present invention, the cable fixing portion includes a 
transmitting and receiving portion extended from one edge thereof in the 
longitudinal direction. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a schematic view showing a radio communication state 
between two PDAs, a kind of mobile electronic equipment with an antenna, and a 
desktop computer in accordance with a first embodiment of the present invention; 

Figure 2 is an exploded perspective view of a portion 'A' of the second 
PDA of Figure 1 in accordance with the first embodiment of the present invention; 

Figure 3 is a detailed perspective view showing an antenna of Figure 2 in 
accordance with the first embodiment of the present invention; 

Figure 4 is a side view showing a state that the antenna is fixed at a side 
wall of a display unit in accordance with the first embodiment of the present 



invention; 

Figure 5 is a perspective view showing a portable computer with an 
antenna in accordance with a second embodiment of the present invention; 

Figure 6 is a cut perspective view showing how the antenna is assembled 
in a display case of the portable computer of Figure 5 in accordance with the 
second embodiment of the present invention; 

Figure 7 is an exploded perspective view showing that the antenna is 
disassembled in the display case of the portable computer of Figure 5 in 
accordance with the second embodiment of the present invention; 

Figure 8 is a sectional view showing an assembled state viewed in the 
direction of 'B-B' line of Figure 6 in accordance with the second embodiment of the 
present invention; and 

Figure 9 is an exploded perspective view of a major part of the portable 
computer with an antenna in accordance with the third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

Figure 1 is a schematic view showing a radio communication state 
between two PDAs, a kind of mobile electronic equipment with an antenna, and a 
desktop computer or a server in accordance with a first embodiment of the present 
invention; 

With reference to Figure 1 , a desktop computer 1 includes a main body 2 



having a CPU and a modem or the like and a key board 3 and a monitor 4 
connected to the main body 2. The desktop computer 1 is connected to a 
communication transmission and reception relay device 15 through a cable 5 
connected to the main body 2, so that a wired or a wireless communication is 
possibly performed. 

Antennas 26 and 40 of the present invention are respectively installed 
within two types of PDAs 20 and 30, a kind of mobile electronic equipment. 

The mobile electronic equipment is a general term known as a PDA, a 
palmtop computer or a laptop computer or a notebook computer, and two types of 
PDAs 20 and 30 are shown in Figure 1. 

First, as for the first PDA 20, a display unit 25 is integrally installed in a 
main body 23 which is constituted by assembling a lower case 21 and an upper 
case 22, in which a CPU and a communication control device are installed within 
the main body 23. 

The lower case 21 supports the display unit 25, and the display unit 25 is 
exposed at an upper surface of the upper case 22, so that a user can view 
character or image information displayed on the display unit 25, 

A plurality of input keys 24 are installed at the upper case 25 so as for the 
user to operate the PDA. 

Especially, antennas 26 (to be described) are installed at both sides of the 
display unit 25, and the antennas are connected to the communication control 
device. 

The second PDA 30 includes a main body 31 with a plurality of input keys 
32 installed at an upper surface thereof and having a CPU for processing various 
data and the communication control device, and a display case 33 rotatably 



connected by a hinge 31a from the rear side of the main body 31 so as to be 
folded to the main body 31 or unfolded from the main body 31 . 

The display case 33 includes a display unit 35 on which character or 
image information is displayed, and antennas 40 installed at both sides of the 
display unit 35. 

Although the antennas 26 and 40 are shown installed at both sides of the 
display units 25 and 35 of the first and the second PDAs 20 and 30, they may be 
installed only at one side of the display unit according to a use or a designing 
condition. 

Referring to the first or the second PDA 20 or 30, when data is transmitted 
wirelessly through the antennas 20 or 40, it is received by the desktop computer 1 
through an antenna 16 of the communication transmission and reception relay 
device 15. 

Conversely, data transmitted from the desktop computer 1 also can be 
received wirelessly through the antennas 26 or 40 of the first or the second PDA 
20 or 30 after passing through the antenna 16 of the communication transmission 
and reception relay device 15. 

In addition, data transmission and reception can be also possibly 
performed between the first PDA 20 and the second PDA 30 through each 
antenna 26 and 40 and the communication transmission and reception relay 
device 15. 

The antenna in accordance with the first embodiment of the present 
invention will now be described with reference to Figures 2, 3 and 4. 

Figure 2 is an exploded perspective view of a portion W of the second 
PDA of Figure 1 in accordance with the first embodiment of the present invention, 



showing how the antenna 40 is installed. 

As a matter of course, as shown in Figure 1, the antennas 26 of the 
portable terminal that the display unit 25 is integrally formed at the main body 23 
such as the first PDA 20 has the same construction as that of Figure 2. 

Figure 2 shows only a right side portion of the second PDA 30 for 
description, but if the antenna is installed at the left side, its structure would be the 
same. 

The display case 33 of the second PDA 30 is constituted by assembling 
a lower case 50 and an upper case 55, in which the display unit 35 and the 
antenna 40 are installed. 

The lower case 50 includes a bottom panel 51 supporting the display unit 
35 and side walls 52 vertically bent from the edge portion of the bottom panel 51 . 

A screw hole 53 is formed in the right side wall 52 of the lower case 50, 
and a fixing bracket 52a is protruded inwardly from the right side walls at a 
position corresponding to the screw hole 53. A hole 53a is formed in the fixing 
bracket 52a corresponding to the screw hole 53. 

The upper case 55 is formed in a square-rim shape, and a side wall 57 
thereof is fixed to the lower case 50 in a manner of surrounding the display unit 35 
to support the display unit 35, and an opening portion 56 is formed in the upper 
case 55 to expose a display panel 38 of the display unit 35. 

The display unit 35 includes the display panel 38 and a panel frame 37 
supporting and surrounding a portion of a side face, an upper face and a bottom 
face of the display panel 38 to prevent the display panel 38 from bending at an 
outer portion of the display panel 38. 

The panel frame 37 is made of a metal to obtain a protection strength of 
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the display panel 38, and two screw holes 39a and 39b are formed at a side wall 
39 surrounding the side face of the display panel 38. 

The antenna 40 is attached to the side wall 39 of the panel frame 37, 
having a construction that a grounding portion 41, a connecting portion 42, a cable 
fixing portion 48 and a transmitting and receiving portion 49 are press-formed to 
be bent in a 'U' shape. 

A hole 41a is formed in an upper end portion of the grounding portion 41 
so that the antenna 40 can be fixed by a screw 47 at the side wall 39 of the panel 
frame 37. 

An end portion of a coaxial cable 43 connected from the communication 
control device (not shown) provided at the main body is electrically connected at 
the cable fixing portion 48 and the transmitting and receiving portion 49. 

Figure 3 is a detailed perspective view showing the antenna 40 of Figure 2 
in accordance with the first embodiment of the present invention, and Figure 4 is a 
side view showing a state that the antenna 40 is fixed at the side wall 39 of the 
display unit 35 in accordance with the first embodiment of the present invention. 

The antenna 40 of the first embodiment of the present invention includes 
the grounding portion 41 closely contacted to the side wall 39 of the panel frame 
37, the connecting portion 42 perpendicularly bent to be extended from a side face 
of the grounding portion 41, and the cable fixing portion 48 bent perpendicularly 
from an outer edge portion of the connecting portion 42 and positioned in parallel 
with the grounding portion 41 with a predetermined space therebetween. 

The transmitting and receiving portion 49 is formed in an shape with its 
short leg joined at the cable fixing portion 48, and with its long leg being extended 
long in the longitudinal direction of the antenna 40 from short leg spaced from and 



parallel to the cable fixing portion 48. 

It is preferred that the width and the a length of the grounding portion 41 
and the transnnitting and receiving portion 49 are the same as or the smaller than 
the width and the length of the side wall 39 of the panel frame 37 so that the 
grounding portion 41 and the transmitting and receiving portion 49 may not be 
greater in width and length than the panel frame 37. 

The antenna 40 is formed by press-forming a metal plate made of a 
phosphor bronze material and bending it in a 'U' shape, so that the grounding 
portion 41, the connecting portion 42, the cable fixing portion 48 and the 
transmitting and receiving portion 49 are integrally formed. 

A center conductor wire of the coaxial cable 43 is electrically connected to 
a first junction portion 49a of the transmitting and receiving portion 49, and an 
external grounding shield conductor wire of the coaxial cable 43 is electrically 
connected to a second junction portion 48a of the cable fixing portion 48. 

That is, the coaxial cable 43, connected to a LAN card, a communication 
control equipment of the main body 31 of Figure 1, is connected to the cable fixing 
portion 48 and the transmitting and receiving portion 49 of the antenna 40. At this 
time, the center conductor wire positioned at the central portion of the coaxial 
cable 43 is connected to the first junction portion 49a of the transmitting and 
receiving portion 49 and the external grounding shield conductor formed around 
the center conductor wire is connected to the second junction portion 48a of the 
cable fixing portion 48. 

The process of assembling the display case 33 in view of the antenna 40 
will now be described with reference to Figures 1 through 4. 

First, in a state that the screw fixing hole 39a in the panel frame 37 and 
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the hole 41a in the antenna 40 are aligned with each other, the antenna 40 is fixed 
to the panel frame 37 with the screw 47. Thereby, the grounding portion 41 of the 
antenna 40 is closely contacted to the side wall 39 of the panel frame and fixed. 

Next, a wiring operation is performed so that the coaxial cable 43 
connected to the communication control circuit (not shown) of the main body 31 of 
Figure 1 passes between the grounding portion 41 and the transmitting and 
receiving portion 49 of the antenna 40, and the center conductor and shield of the 
coaxial cable 43 are respectively connected and fixed at the cable fixing portion 48 
and the transmitting and receiving portion 49. 

And then, the display unit 35 with the antenna 40 fixed thereto is mounted 
into the lower case 50, as shown in Figure 2, the panel frame 37 is guided to the 
fixing bracket 52a of the lower case 50 and mounted, and the screw hole 39b 
formed at the side wall 39 of the panel frame 37 is positioned corresponding to the 
hole 53a of the fixing bracket 52a. 

In this state, the screw 54 is inserted into the screw holes 53 and 53a of 
the lower case 50 and engaged with the screw hole 39b of the panel frame 37, so 
that the display unit 35 can be firmly fixed to the lower case 50. 

And, the upper case 55 is fixed at the upper portion of the display unit 35 
fixed at the lower case 50. At this time, the side wall 57 of the upper case 55 is 
coupled and fixed with the side wall 52 of the lower case 50 by a hooking method 
or a screw fastening method. 

Accordingly, the display unit 35 is fixed in the display case 33, and at the 
same time, the antenna 40 is closely contacted and positioned at one or both 
sides of the display unit 35. 

Figure 5 is a perspective view showing a portable computer with an 
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antenna in accordance with a second embodiment of the present invention. 

The portable computer 61 includes a main body 63 having an upper case 
63a and a lower case 63b which are coupled together, and a keyboard 64 having 
a plurality of input keys for inputting information is installed at an upper surface of 
the upper case 63a. 

in the main body 63 between the lower case 63b and the key board 64, 
there are provided a data storage device such as an optical disk drive or a hard 
disk, a printed circuit board with a CPU (not shown) installed, and a LAN card (not 
shown), a communication control device, for a radio frequency communication 
connected at one side of the printed circuit board. 

A display unit 62 is installed at a rear side of the main body 63 by a hinge 
unit 65, so as to be folded to or unfolded from the main body 63 between a first 
position where a user can view the key board 64 and a second position where the 
user can not view the key board 64. 

The display unit 62 includes a display panel 67 and two antennas 40 
installed at both side faces of the display panel 67, for enabling a radio 
communication . 

The display unit 62 is assembled of an inner case 71 which is coupled to 
the outer circumferential portion of an outer case 72, and the Inner case 71 is 
opened so that the display panel 67 is exposed and the user can view it. 

Figure 6 is a cutaway perspective view showing how the antenna 40 is 
assembled in the display unit 62 of the portable computer 61 of Figure 5 in 
accordance with the second embodiment of the present invention, and Figure 7 is 
an exploded perspective view showing the antenna 40 disassembled from the 
display unit 62 of the portable computer 61 of Figure 5 in accordance with the 
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second embodiment of the present invention. 

Figures 6 and 7 only show the right side of the display unit 62 for 
convenience, and the left side which is not shown is symmetrically the same as 
those of Figures 6 and 7. 

The outer case 72 of the display unit 62 includes a bottom wall 72a and a 
side wall 72b extended perpendicularly from an edge portion of the bottom wall 
72a, and a display panel 67 for displaying various information is positioned inside 
the outer case 72. 

A panel frame 68 made of metal is installed at the circumferential face of 
the display panel 67, and as shown in Figure 7, screw fixing holes 68b are formed 
in an upper and lower portion of a side wall 68a of the panel frame 68. 

As the display panel 67 used for the portable computer 61 is enlarged to 
more than 14 inches, its weight is increased. Thus, a bracket 69 made of metal is 
provided to fix the display panel 67 to the outer case 72. 

That is, the bracket 69 is closely contacted to the panel frame 68, at the 
both side faces of the display panel 67, and a lower end portion 69a of the bracket 
69 is connected to the hinge unit 65 which rotatably couples the main body 63 of 
the portable computer 61 and the display unit 62. 

The bracket 69 includes a plate portion 69b fixable to the side wall 68a of 
the panel frame 68, and the plate portion 69b includes an upper and lower hole 
75a and 75b formed at positions corresponding to the screw fixing holes 68b. 

The bracket 69 is formed long, having almost the same length as that of 
the side wall 68a of the panel frame 68, and fixing tabs 70 are formed protruded in 
an 'L' shape from an edge of the plate portion 69a. 

Fixing tabs 70 respectively include a screw fixing hole 70a and so as to be 
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fixedly engaged by a screws (not shown) to the outer case 72 of the display unit 
62. 

The antenna 40 of the portable computer 61 is formed in a manner that 
the grounding portion 41, the connecting portion 42, the cable fixing portion 48 and 
the transmitting and receiving portion 49 are successively bent. 

The distance between the grounding portion 41 and the transmitting and 
receiving portion 49 of the antenna 40 is the same as or shorter than a protrusion 
length of the fixing portion 70 of the bracket 69. The length of the antenna 40 is 
the same as or shorter than the length of the panel frame 68 or the bracket 69. 

A hole 41a is formed in one end of the grounding portion 41, through 
which a screw 80 can be inserted for fastening the antenna 40. Accordingly, the 
antenna 40 and the bracket 69 are fixed as the screws 80 and 81 are engaged at 
the side wall 68a of the panel frame 68. 

The coaxial cable 43 connected from the LAN card (not shown), a 
communication control device, installed within the main body 63 of the portable 
computer 61 to the antenna 40 is wired between the cable fixing portion 48 and 
the bracket 69, and the end portions of its outer shield and center conductor are 
connected to the cable fixing portion 48 and the transmitting and receiving portion 
49, respectively. 

Figure 8 is a cross-sectional view showing an assembled state of the 
antenna in accordance with the second embodiment of the present invention 
viewed in the direction of line 'B-B' in Figure 6. 

A cable rack portion 76 is formed in an V shape at an almost middle 
position of the bracket 69 and protruded toward the side wall 72b of the outer case 
72. Accordingly, the cable 43 is stably positioned with its movement minimized by 



the cable rack portion 76 formed at the side of the bracket 69. 

The process of assembling the display unit 62 having the internal antenna 
40 in accordance with the second embodiment of the present invention will now be 
described with reference to Figures 5 through 8. 

First, In a state that antenna 40 and bracket 69 are positioned along side 
the panel frame 68 so that the upper screw fixing hole 68b formed in the side wall 
68a of the panel frame 68, the hole 41a formed through the grounding portion 41 
of the antenna 40 and the upper hole 75a in the bracket 69 are aligned with each 
other, the screw 80 is engaged into the screw fixing hole 68b in the panel frame 68 
through the upper hole 75a in the bracket 69 and the hole 41a in the antenna 40. 

At this time, the grounding portion 41 of the antenna 40 is positioned 
between the side wall 68a of the panel frame 68 and the bracket 69, and put in 
contact with the side wall 68a of the panel frame 68 and the bracket 69. 

Next, in a state that the lower screw fixing hole 68b formed in the side wall 
68a of the panel frame 68 and the lower hole 75b in the bracket 69 are aligned, a 
screw 81 is engaged into the lower screw fixing hole 68b in the panel frame 68 
through the hole 75b in the bracket 69, whereby, the lower portion of the bracket 
69 is closely contacted and fixed to the panel frame 68. 

And then, the bracket 69 fixed on the side wall 68a of the panel frame 68 
is fixed into the outer case 72 of the display unit 62 using screws(not shown). That 
is, the screws are engaged into the outer case 72 of the display unit 62 through 
the screw fixing holes 70a of the bracket 69. 

And then, the coaxial cable 43 is stably positioned with its movement 
minimized by the cable rack portion 76 formed at the side of the bracket 69. 

Then, the inner case 71 is fixed onto the upper portion of the display panel 



67 fixed in the outer case 72. At this time, the circumferential face of the inner 
case 71 Is coupled to the side wall 72b of the outer case 72. Accordingly, the 
panel frame 68, the antenna 40 and the bracket 69 are positioned internally within 
the display unit 62 and are not visible from outside. 

Especially, the antenna 40 is positioned internally at both sides of the 
display panel in the display unit 62. 

In the above-described second embodiment, the grounding portion 41 of 
the antenna 40 is positioned between the panel frame 68 and the bracket 69. But, 
alternatively, the panel frame 68, the bracket 69 and the grounding portion 41 of 
the antenna 40 may be sequentially disposed and the bracket 69 and the 
grounding portion 41 may be fixed to the panel frame 68 with a screw. 

In the second embodiment of the present invention, one screw 80 is used 
to fix the antenna 40 and the bracket 69 together to the side wall 68a of the panel 
frame 68. But, alternatively, after the antenna 40 is fixed to the bracket with a 
screw or by soldering, the bracket 69 may be fixed to the panel frame 68. 

In addition. In the second embodiment of the present invention, although 
the bracket 69 is fixed to the side wail 72b of the outer case 72, even if the bracket 
69 Is fixed to the bottom wall 72a of the outer case 72 with screws, the antenna 
can still be fixed Inside the display unit within the scope of the gist of the present 
invention. 

Figure 9 is an exploded perspective view of a major part of the portable 
computer 61 with an antenna in accordance with a third embodiment of the 
present invention. 

The third embodiment of the present invention has a structure wherein the 
antenna is integrally formed with a bracket 82 for fixing a panel frame 68 to a 
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display case. 

The third embodiment of the present Invention has the same structure as 
that of the second embodiment in the aspect that the panel frame 68 made of 
metal is fixed to a display panel 67 along the outer circumferential face of the 
display panel 67, and the screw fixing holes 68b are formed in the upper and the 
lower portions at the side wall 68a of the panel frame 68. 

A metallic bracket 82 is provided to fix the display panel 67 and the panel 
frame 68 to an outer case 72. 

The bracket 82 includes holes 88a and 88b formed at positions 
corresponding to the screw fixing holes 68b of the panel frame 68. Accordingly, 
the panel frame 68 and the bracket 82 are adhered and fixed mutually through the 
screws 90. 

In other words, in a state that the holes 88a and 88b of the bracket 82 are 
aligned with the corresponding the screw fixing holes 68b formed at both portions 
of the panel frame 68 and the bracket 82 is fixed to the frame 68 with the screws 
90, so that the bracket 82 can be thereby contacted and fixed to the panel frame 
68. 

The bracket 82 is fomned long, having almost the same length as the 
length of the side wall 68a of the panel frame 68, and includes case fixing portions 
84 and 85 which are extended from both end portions of a plate portion 83 thereof, 
and bent into an 'L' shape. 

The case fixing portions 84 and 85 respectively include threaded screw 
fixing holes 84a and 85b which are engaged by screws 99 so as to be fixed to the 
Inner side of the side walls 72b of the outer case 72 of the display unit 62. 

Namely, the screws 99 are engaged into the screw fixing holes 84a and 



85b of the upper and lower case fixing portions 84 and 85 tirirough the holes 98 
formed in the upper and lower portion of the side wall 72b of the lower case 72. 

Especially, in the third embodiment of the present invention, an antenna 
fixing portion 87 is formed at the bracl^et 82 by being integrally extended therefrom. 

That Is, the antenna fixing portion 87 is positioned between the case fixing 
portions 84 and 85 of the bracket 82, and bent and extended as long as a 
predetermined length in an V shape from the plate portion 83 of the bracket 82, 
and includes a connecting portion 94. 

The length of the protrusion of the antenna fixing portion 87 from the plate 
portion 83 is shorter than that of the case fixing portions 84 and 85 from the plate 
portion 83. 

An antenna 92 with a predetermined length is fixed at a face positioned in 
parallel with the plate portion 83 at one end of the antenna fixing portion 87. 

The antenna 92 is made of phosphor bronze and fixed to the antenna 
fixing portion 87 by a soldering method or a screw fastening method, and includes 
a fixing portion 93. 

A coaxial cable 95 is connected to the antenna 92 so as to transmit a 
transmission signal from the main body 63 of the portable computer 61 to the 
antenna 92 or transmit a signal received by the antenna 92 to the main body. 

The coaxial cable 95 includes a center conductor wire 96 formed at a 
central portion thereof for transmitting a transmission and reception signal and an 
external grounding shield conductor wire 97 installed around the center conductor 
wire with an insulator therebetween. 

The center conductor wire 96 is electrically connected to the fixing portion 
93 of the antenna 92, and the grounding shield conductor wire 97 is electrically 
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connected to the connecting portion 94 of the antenna fixing portion 87. 

The coaxial cable 95 connected to the antenna 92 and the antenna fixing 
portion 87 is disposed to pass between the antenna fixing portion 87 and the plate 
portion 83 of the bracket 82, and a cable supporting portion 86 is protruded from 
the plate portion 83 of the bracket 82, as high as about the middle position from 
the bottom of the plate portion 83. 

The process of assembling the display unit 62 having the antenna 92 in 
accordance with the third embodiment of the present invention will now be 
described with reference to Figure 9. 

First, in a state that the bracket 82 is positioned so that the upper and 
lower holes 88a, 88b in the bracket 82 are respectively aligned with the 
corresponding the upper screw fixing holes 68b formed at the side wall 68a of the 
panel frame 68, the screws 90 are engaged In the screw fixing holes 68b of the 
panel frame 68 through the upper and lower holes 88a, 88b of the bracket 82. 

At this time, the plate portion 83 of the bracket 82 is thereby fixed and put 
in contact with the side wall 68a of the panel frame 68. 

Next, the bracket 82 fixed on the side wall 68a of the panel frame 68 is 
fastened into the outer case 72 of the display unit 62 with the screws 99. That is, 
the screws 99 are engaged into the screw fixing holes 84a and 85b in the upper 
and lower case fixing portions 84 and 85 through the holes 98 formed at the upper 
and lower portion of the side wall 72b of the outer case 72, so that the bracket 82 
is fixedly supported by the lower case 72. 

And then, the cable 95 is stably positioned with its movement minimized 
by the cable supporting portion 86 formed at the side of the plate portion 83. 

Then, the inner case 71 is fixed at the upper portion of the display panel 



67 fixed in the outer case 72. At this time, the circumferential face of the inner 
case 71 is coupled to the side wall 72b of the outer case 72. Accordingly, the 
panel frame 68, the antenna 92 and the bracket 82 are positioned inside the 
display unit 62 and are not visible from outside. 
5 Especially, the bracket 82 with the antenna 92 is positioned at both sides 

of the display panel in the display unit 62. 
H In the above-described third embodiment, the antenna 92 is integrally 

fixed at the bracket 82, so that the bracket 82 which supports the display panel 67 
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and the panel frame 68 can be easily fixed in the outer case 72. In addition, the 
10 grounding of the antenna 92 is made at the bracket 82 and the panel frame 68, so 

that the grounding area can be enlarged. 

As so far described, the antenna of the mobile electronic equipment is 

positioned internally in the portable electronic equipment such as the PDA or the 

portable computer, and data transmission and reception is possibly performed for 
15 a radio communication without the antenna being exposed outwardly. Thus, the 

problem that the user must handle the antenna manually can be solved, and the 

antenna can be prevented from damage possibly caused due to a wrong use. 

In addition, since the antenna is grounded by being closely contacted to 

the panel frame made of metal at the both sides of the display panel, the panel 
20 frame with a considerably wide area can be used as a grounding portion, and the 

antenna can thereby be effectively shielded from the electronic signals in the 

display unit, so that an efficiency of the data transmission and reception of the 

antenna can be heightened. 

Moreover, when the user intends to use the portable computer by erect 
25 the display case upright, the antenna installed internally in the display case is 

22 



accordingly erected. Accordingly, signal transmission and reception can be 
smoothly performed for a radio communication. 

Furthermore, since the antenna which is thinner than the bracket is 
coupled to the bracket and installed, the antenna can be positioned within the 
display unit without increasing the width of the display unit. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless othenA/ise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the meets and bounds 
of the claims, or equivalence of such meets and bounds are therefore intended to 
be embraced by the appended claims. 



